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1. Cancelled. 

2. Cancelled. 

3. Cancelled. 

4. Cancelled. 

5. Cancelled. 

6. Cancelled. 

7. Cancelled. 

8. Cancelled. 

9. Cancelled. 

10. (Previously Amended) A method for etching a pattern on a workpiece including the 
steps of: 

selecting a workpiece with a hard mask deposited over a layer to be etched, which hard 
mask is comprised of a reactive metal; 

processing the workpiece in a reactor using an etch step and exposing the hard mask 
to the etch; and 

providing energy to the reactor in order to increase a rate of oxidation of the hard mask 
in order to slow down the rate of erosion of the hard mask. 
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1 1 . (Previously Amended) The method of claim 10 wherein: 

said step of providing energy causes the substrate in the reactor to be heated to a 
temperature in the range of from about 80°C to about 300°C. 



12.\ (dace Amended) The method of claim to including the step of: 

oxidizing the hard mask either prior to or during the processing step. 



13. (Thrice Amended) A method for etching a pattern on a workpiece including the steps 
of 

selecting a workpiece with a hard mask deposited over a layer to be etched, wherein 
said harchriask has a low reactivity to the etch chemistry of an etch process; 
N ^ * proc^sing the workpiece in a reactor using the said etch chemistry in order to etch the 
layer and exposing the hard mask to the etch chemistry; and 

providing enemy to the reactor in order to increase a rate of oxidation of the hard mask 
in order to slow down th^srate of erosion of the hard mask. 


14. {Previously Amended) The method of claim 13 wherein: 
saifcl selecting step includes selecting a workpiece wherein said hard mask is comprised 

of a reactive naetal. 

15. (Previously Amended) The method of claim 13 wherein: 
said selecting stejs) includes selecting a workpiece having a hard mask which comprises 

at least one of titanium, aluminum, tantalum, tungsten, cobalt, and molybdenum. 


16. The method of claim 13 including the step of: 
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exposing the hard mask to a stream of oxidizing gas in the reactor prior to or during said 


processing step. 


17. \ The method of claim 13 including the step of: 


exposing the hard mask to a stream consisting of one of oxygen, nitrogen, fluorine, 
boron, anil carbon and any combination of oxygen, nitrogen, fluorine, boron and carbon. 

18. (Previously Amended) The method of claim ]3 wherein : 
said selecting step includes selecting a workpiece with a lithographic layer covering the 

hard mask. 

1 9. The method of clanm )2 wherein: 
said selecting step includes selecting a substrate having a hard mask which is readily 

oxidizable. 

20. The method of claim >3 intruding the step of: 
exposing the hard mask to a sVeam of oxidizing gas in the reactor prior to or during said 

etch step in order to oxidize the surfacespf the hard mask, and thereby slow down an etch rate 
of the hard mask. 


2X\ The method of claim 1,3 wherein: 

said selecting step includes placing a har\mask (1) which has been or (2) which can 
be oxidized. 


(Twice Amerind) A method for etching a pattern on a workpiece including the steps 

of: 
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selecting a workpiece with a hard mask deposited over a layer to be etched, wherein 
said hard mask has a low sputter yield and a low reactivity to the etch chemistry of an etch 
process; 

processing the workpiece in a reactor using the said etch chemistry in order to etch the 
^pr and exposing the hard mask to the etch chemistry; and 

providing energy to the reactor in order to increase a rate of oxidation of the hard mask 
in order to slow down the rate of erosion of the hard mask. 


(Previously Amended) The method of claim 22 wherein : 

said step of providing energy causes a workpiece in the reactor to be heated to a 
rature in the range of from about 80°C to about 300°C. 



£4! The method of claim \3 including the step of: 

oxidizing th&sjjard mask either prior to or during the processing step. 


(Thrice Amended) A method for etching a pattern on a workpiece including the steps 


of: 



lecting a workpiece with a hard mask deposited over a layer to be etched, which hard 
mask is comprised of at least one of titanium, titanium compounds, aluminum, aluminum 
compounds, tariltalum, tantalum compounds, tungsten, tungsten compounds, cobalt, cobalt 
compounds, molybdenum, and molybdenum compounds; 

processing the vtorkpiece in the reactor using an etch step and exposing the hard mask 
to the etch step; and 

providing energy to the\eactor in order to increase a rate of oxidation of the hard mask 
in order to slow down the rate of ebqsion of the hard mask. 
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26. \Thrice Amended) A method for etching a pattern on a workpiece including the steps 
of: 

depositing on a substrate workpiece and over a layer to be etched a hard mask 
comprising at least one of a reactive metal, an oxide of a reactive meta!, a nitride of a reactive 
§f metal, a fluoride of a reactive metal, a boride of a reactive metal, and a carbide of a reactive 
metal; 

processing the workpifetfe in the reactor using an etch step and exposing the hard mask 
the etch step; and 

providing energy to the reactoNn order to increase a rate of oxidation of the hard mask 
in order to slow down the rate of erosion oHfie hard mask. 



27NvThe method of claim ,26 wherein: 



saiolwd mask is selected from a material having a low sputter yield. 



(Thrice Amended) A method for etching a pattern on a workpiece including the steps 

of: 

de)tositing on a workpiece and over a layer to be etched a hard mask, wherein said hard 
mask has at \ast one of a low sputter yield and a low reactivity to the etch chemistry of an etch 
process; 

processing\he workpiece in the reactor using the said etch chemistry in order to etch 
the layer and exposing the hard mask to the etch chemistry; and 

providing energyto the reactor in order to increase a rate of oxidation of the hard mask 
in order to slow down the rate of erosion of the hard mask. 


£9. (Thrice Amended) A metho^for etching a pattern on a workpiece including the steps 
of: 
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depositing on a workpiece and over a layer to be etched, a hard mask which comprises 
at least one of titanium, titanium compounds, aluminum, aluminum compounds, tantalum, 
tantalum compounds, tungsten, tungsten compounds, cobalt, cobalt compounds, molybdenum, 
and \polybdenum compounds; 

rocessing the workpiece in the reactor using an etch step and exposing the hard mask 
to the etcnSstep; and 

providing energy to the reactor in order to increase a rate of oxidation of the hard mask 
in order to slow down the rate of erosion of the hard mask. 


30. (Thrice Amende^) A method for etching a pattern on a workpiece including the steps 
of: 

selecting a workpiece \vith a hard mask consisting of one of a reactive metal, an oxide 
of a reactive metal, a nitride of aVeactive metal, a fluoride of a reactive metal, a boride of a 
reactive metal, and a carbide of a reactive metal, and a compound comprising any combination 
of an oxide, a fluoride, a nitride, a carbKig, and a boride of a reactive metal, deposited over a 
layer to be etched; 

processing the workpiece in the reactor^ing an etch step and exposing the hard mask 
to the etch step; and 

providing energy to the reactor in order to incre^$e a rate of oxidation of the hard mask 
in order to slow down the rate of erosion of the hard maskN 


%aid 


The method of claim^3Cf wherein: 

selecting step includes selecting a substrate having a hard mask which consists 
Qf one of tits^um, titanium compounds, aluminum, aluminum compounds, tantalum, tantalum 
compounds, tungsten, tungsten compounds, cobalt, cobalt compounds, molybdenum, and 
molybdenum compounc 

"X . 
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32. ^previously Amended) The method of claim 30 including the step of: 

saickselecting step includes selecting a hard mask consisting of a reactive metal; and 
exposing the hard mask to a stream comprising of at least one of oxygen, nitrogen, 
fluorine, boron, caNaon, and ions or radicals of oxygen, ions or radicals of nitrogen, idns or 
\ / radicals of fluorine, ion^or radicals of boron, and ions or radicals of carbon in the reactor prior 
to or during said etch step. 

£3. The method of claim po wherein: 

said selecting step includes selecting a substrate with a hard mask, which hard mask 
s comprised of a metal with a low sputtering yield. 




34. \ (Twice Amended) A method for etching a pattern on a workpiece including the steps 
of: 

selecting a workpiece with a hard mask consisting of one of a reactive metal, an oxide 
of a reactive metak a nitride of a reactive metal, a fluoride of a reactive metal, a boride of a 
reactive metal, and a c^ide of a reactive metal, and a compound comprising any combination 
of an oxide, a fluoride, a nith^e, a carbide, and a boride of a reactive metal, deposited over a 
layer to be etched; 

processing the workpiece in th^ reactor using an etch step and exposing the hard mask 
to the etch step; and 

providing energy to the reactor in ord&c to increase a rate of oxidation of the hard mask 
in order to slow down the rate of erosion of the hard mask. 



Thernethod of claim JIB wherein: 

said selecting step includes selecting a substrate wherein said hard mask comprises at 
least one of a reactive metal, an oxide of a reactive metal, a nitride of a reactive metal, a 
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\luoride of a reactive metal, a carbide of a reactive metal, a boride of a reactive metal or some 

cpmbination of a reactive metal. 

\ 

\ 

f \ 
\ 

36. \ (Once Amended) The method of claim 10 including the step of: 

' \ 

Nosing the etched substrate to fabricate one of a semiconductor chip, a magnetic head, 
and a flai panel display. 

£7. (Onca Amended) The method of claim 10 wherein: 

said selecting step includes a hard mask comprised of at least one of a reactive metal 
and a compound W a reactive metal; and 

said selecting step further includes selecting a hard mask comprised of at least one of 
titanium, aluminum, \antalum, tungsten, cobalt, molybdenum, copper, nickel, iron, and 
compounds of at least one of titanium, aluminum, tantalum, tungsten, cobalt, molybdenum, 
copper, nickel, and iron. \ 

£8. (Once Amended) TheVnethod of claim yd wherein: 

said selecting step incluates a hard mask comprised of at least one of a reactive metal 
and a compound of a reactive metaal, and said compound comprises at least one of an oxide, 
a nitride, a fluoride, a boride, and aVarbide of a reactive metal, and any combination of an 
oxide, a nitride, a fluoride, a boride, anfil a carbide of a reactive metal. 

39. (Once Amended) The method of clWi jj£ wherein: 

said selecting step includes a hard mask comprised of at least one of a reactive metal 
and a compound of a reactive metal, and said compound comprises any compounds formed 
by exposing a reactive metal to ions or radicals of at least one of oxygen, nitrogen, fluorine, 
boride, carbon, and any combination of said gases. \ 
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4p. \ (Once Amended) The method of claim 1,0 wherein: 

said selecting step includes a hard mask comprised of at least one of a reactive metal 
and a compound of a reactive metal; and 

said selecting step includes selecting a hard mask consisting of one of titanium, 
aluminum, tantalun\tungsten, cobalt, molybdenum, copper, iron, nickel, and compounds of one 
of titanium, aluminun\tantalum, tungsten, cobalt, molybdenum, copper, iron, and nickel. 

The method of claimNSflT wherein the processing step operates at one of below 
^nospheric pressure, atmosphe^ pressure, and above atmospheric pressure. 


42. \ (NEW) The method of claim 1 Q wherein: 
said selecting step includes selecting a workpiece having a hard mask which hard mask 

comprises\>f one of titanium, aluminum, and tantalum. 

43. (NEW) Tk\e method of claim 10 including the step of: 

exposing the sl^ard mask to a stream of oxidizing gas in the reactor prior to or during said 
etch step. 

'44. (NEW) The method of^bJaim >0 including the step of: 

exposing the hard mask to sm oxidizing stream comprising of one of oxygen, nitrogen, 
fluorine, boron, and carbon gas, and any combination of oxygen, nitrogen, fluorine, boron, and 
carbon gas, in the reactor prior to or during said etch step. 


45. (NEW) The method of claim wherein \ 

said selecting step includes selecting a workplace with a lithographic layer covering the 
hard mask. 


Attorney Docket No.:TEGL-01082US2 SRM 
srm/tegl/1 082us2/1 082us2. 1 0.wpd 


- 10- 


c 46. (NEW) The method of claim 10 wherein: 

said selecting step includes selecting a substrate having a hard mask which is readily 
oxiilizable. 

47. (NEW) The method of claim 10 wherein: 

said\electing step includes selecting a substrate with a hard mark, which hard mask 
is comprised ora metal with a low sputtering yield. 


48. (NEW) The method of claim 10 including the step of: 

exposing the harasmask to a stream of oxidizing gas in the reactor prior to or during said 
etch step in order to oxidize\he surface of the hard mask and thereby slow down an etch rate 
of the hard mask. 

/9. (NEW) The method of clairt^O wherein: 

said selecting step includes selecting a hard mask (1 ) on which has been or (2) on which 
can be developed at least one of an oxiate, nitride, fluoride, boride and carbide. 


Remarks 

The above Amendments and these Remarks are in reply to the Office Action mailed 
August 13, 2001 . No fee is due for the addition of new claims. 


I. Allowed Claims: 

Claims 10 and 11 are allowed. 

Claims 22 and 34 contain allowable subject matter. 
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